Crude antigen preparations of Leishmania promastigote sonicates were found to induce in vitro proliferation and gamma interferon production in peripheral blood mononuclear cells (PBMC) from individuals without known exposure to the parasite. The proliferating cells were mainly CD2-positive T cells. The proliferative response was maximal after more than 6 days of incubation with the antigens in contrast to the proliferation induced by the mitogenic lectin phytohemagglutinin (PHA), which peaked after 3 to 5 days. Judged by limiting dilution analysis, the frequencies of antigen-reactive precursor cells were less than 1:10,000 and varied considerably between individuals. Depletion of Leishmania parasites interact profoundly with the human immune system. L. donovani is capable of modulating T-lymphocyte function (11), and severe immunosuppression occurs during active visceral leishmaniasis (9, 19). Parasitespecific T cells and their lymphokine products play pivotal roles in the defense against infection, and visceral leishmaniasis is often a complication to diseases with functional T-cell defects (3, 7). Gamma interferon (IFN-y) activates infected macrophages, causing killing of intracellular parasites in vitro (6, 10, 17 
Protozoans of the genus Leishmania are obligate intracellular parasites. They survive and replicate in the phagolysosomes of monocytes/macrophages. Leishmania Leishmania parasites interact profoundly with the human immune system. L. donovani is capable of modulating T-lymphocyte function (11) , and severe immunosuppression occurs during active visceral leishmaniasis (9, 19) . Parasitespecific T cells and their lymphokine products play pivotal roles in the defense against infection, and visceral leishmaniasis is often a complication to diseases with functional T-cell defects (3, 7) . Gamma interferon (IFN-y) activates infected macrophages, causing killing of intracellular parasites in vitro (6, 10, 17) . IFN-y is effective as treatment in experimental visceral leishmaniasis (16) and in human cutaneous and visceral leishmaniasis (1, 8) .
Some Leishmania antigens, such as preparations of the abundant surface molecule lipophosphoglycan, are recognized by peripheral blood T cells from donors previously infected with Leishmania parasites, but not by cells from unexposed individuals (13) (14) (15) . In contrast, crude antigen preparations of Leishmania parasites activate peripheral blood mononuclear cells (PBMC) from unexposed donors to proliferate in vitro (13) . In this article, we In vitro production of IFN--y. The PBMC were cultured as described above, except that a cell density of 0.66 x 106/ml was used. The cultures were pulsed with [3H]thymidine after 6 days. Before the cells were harvested and thymidine incorporation was assessed, the culture supernatants from triplicate wells were harvested and pooled. The culture supernatants were stored at -20°C until IFN--y was measured in an enzyme-linked immunosorbent assay with specific rabbit anti-human IFN--y antibodies as the catching antibodies. Detection of IFN--y was carried out by using biotinylated rabbit antibodies to IFN--y and then avidinhorseradish peroxidase conjugate (Dako, Glostrup, Denmark) and 1,2-phenylenediamine dihydrochloride. The optical density at 492 nm was read. Recombinant human IFN-y was used for calibration. The IFN--y production was calculated as the difference between cultures incubated with and without antigen.
LD analysis of frequencies of antigen-reactive PBMC. The frequencies of Leishmania-reactive cells among PBMC were estimated by limiting dilution (LD) analysis in an assay modified from previously employed methods (4 After extraction, the cell populations were resuspended at 0.33 x 106/ml and used in proliferation assays as described above.
Statistical analysis. The cytokine production and proliferation of cultures were compared by Spearman's rank correlation test. A P value of < 0.05 was considered significant.
RESULTS
Lymphoproliferation and IFN-y production by PBMC. PBMC from 14 Danish donors were tested for proliferation and IFN--y production after incubation with L. donovani INS, PPD, or tetanus toxoid (Fig. 1) . A significant correlation was found between the proliferation induced by L. donovani INS and PPD (r = 0.88, P = 0.0014), whereas the tetanus toxoid response did not correlate with any of the former. IFN--y was produced by the cells from all donors upon stimulation with any one of the three antigens (Fig. 1) . No correlation was found between proliferation and IFN--y production induced by any of the antigens. The donors in Fig. 1 and 2 Thesc cells were also able to rcspond to PHA. To ensurc that lack of APC was not the reason for the unrcsponsivcness by the CD45R0+-dcpleted ccll populations, irradiated autologous PBMC were added to the ccll cultures as a source of APC in a control expcrimcnt using tetanus toxoid as the antigcn. Additional APC did not reinducc the rcsponse to tetanus toxoid (data not shown). (20) reported that killed promastigotes of L. braziliensis panamensis could induce lymphocyte transformation in PBMC from unexposed donors, with a maximum uptake of thymidine after 6 days or more in culture. Some of the cultures stimulated with insoluble Leishmania preparations showed low responses, which did not reach the maximum level within 9 days (Fig. 3) (5) , and murine T-cell clones that cross-react with other species have been established (21) . Antigen-reactive T cells from nonexposed donors can be useful tools in characterizing T-cell epitopes in vaccine candidates (18) . Defining and characterizing human T-cell epitopes are particularly important in leishmaniasis, as immunity to the parasites appears to be mediated by Leishmania-specific T cells. The ability of crude parasite preparations to induce activation of mononuclear cells from nonexposed individuals underscores the importance of careful selection of antigcn preparations for the study of Leishmania-specific immune responses.
